Abstract. The fundamental idea behind personalization is to first learn something about the users of a system, and then use this information to support their future activities. When effective algorithms can be developed to learn user preferences, and when the methods for supporting future actions are achievable, personalization can be very effective. However, personalization is difficult in domains where tracking users, learning their preferences, and affecting their future actions is not obvious. In this paper, we introduce a novel method for providing personalized re-ordering of Web search results, based on allowing the searcher to maintain distinct search topics. Search results viewed during the search process are monitored, allowing the system to automatically learn about the users' current interests. The results of an evaluation study show improvements in the precision of the top 10 and 20 documents in the personalized search results after selecting as few as two relevant documents.
Introduction
One potential problem with current Web search technologies is that the results of a search often do not consider the current interests, needs, and preferences of the searcher. The searcher's opportunity to affect the outcome of a search occurs only as they craft the query. The results for the same query submitted by two different people are the same, regardless of the differences between these people and what they were actually seeking. This paper describes a method for automatically capturing information about the current interests of individual searchers, using this information to generate a personalized re-ordering of the search results. This solution is implemented in a prototype system called miSearch. O. Hoeber and C. Massie When modern information retrieval systems fail, in most cases it is due to difficulties with the system understanding an aspect of the topic being searched [2] . Clearly, the short queries that are common in searching the Web [7, 16] provide very little information upon which the search engine can base its results. The solution that has been employed by the major Web search engines is to return a large set of search results and let the users decide what is relevant and what is not. Our goal in this research is to capture additional information about what users think is relevant to their active search goals, and subsequently use this to re-order the search results. This work is inspired by the traditional information retrieval approach to relevance feedback [15] , as well as the concept of "information scent" [13] .
Personalization within the context of this research is defined as "the task of making Web-based information systems adaptive to the needs and interests of individual users" [12] . This definition highlights the two fundamental difficulties in personalization: how do we capture the interests of users in a non-obtrusive manner; and how do we adapt the system such that these interests are promoted and supported. With respect to miSearch, the first of these difficulties is addressed through automatic topic learning; the second is addressed through the personalized re-ordering of Web search results. A novel aspect of this work is the support it provides for users to create and maintain multiple search topics, such that the interests the searcher shows in one topic does not adversely affect their interests in other topics.
Related Work
Others have explored methods for personalization within the domain of Web search, including work from the top search providers, as well as in the academic literature. The Google search engine currently includes a personalization component that automatically learns searcher preferences through their search activities. The outcome is that searchers who have logged into the system are provided with a combination of personalized search results and recommendations [8] . Researchers at Yahoo! have investigated the use of data mining techniques on both the query and click data stored in their search engine logs [18] . The primary purpose in their work was to assess the potential for personalization. Although they found that it took a few hundred queries for distinct topics to become apparent, repeated site clicks were shown to be useful in identifying special interest topics.
Ahn et al.
[1] developed a system directed at the exploratory search activities of expert searchers. Users can create and maintain notes about their search activities, from which a vector-based task model is automatically generated. The searcher may choose to view the search results sorted by relevance to the query, relevance to the task model, or relevance to both the query and the task model. Other features include the representation of the task model as a tag cloud, the creation of personalized snippets, and the highlighting of important terms in the snippets (using an approach similar to that in [5] ). The utility of the proposed method was demonstrated via an in-depth user study.
Ma et al.
[10] developed a method that maps user interests (from documents such as resumes) to categories in the Open Directory Project (ODP) [11] . These
